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(m)  Selectable  beam/plane  projecting  laser  and  alignment  system, 
©  A  selectibie  beam/plane  projecting  laser  (1)  is  particular- 
ly  useful  for  vehicle  frame  and  body  alignment.  A  lens  (37)  , contained  in  a  holder  mechanism  (15)  mounted  on  a  laser 
projector  housing  (5)  flips  into  and  out  of  the  laser  beam  path 
and  when  in  the  path,  changes  the  beam  to  a  plane.  When 
used  for  vehicle  frame  and  body  alignment,  the  plane  of  the 
laser  generated  light  allows  the  operator  to  spot  targets  any 
place  in  the  plane  of  light  and  makes  easier  determination  of 
alignment  conditions. 
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A   selectible  beam/plane  projecting  laser  (1)  is  particular- 
ly  useful  for  vehicle  frame  and  body  alignment.  A  lens  (37), 
contained  in  a  holder  mechanism  (15)  mounted  on  a  laser 
projector  housing  (5)  flips  into  and  out of  the  laser  beam  path 
and  when  in  the  path,  changes  the  beam  to  a  plane.  When 
used  for  vehicle  frame  and  body  alignment,  the  plane  of  the 
laser  generated  light  allows  the  operator  to  spot  targets  any 
place  in  the  plane  of  light  and  makes  easier  determination  of 
alignment  conditions. 



F i e l d   of  t he   I n v e n t i o n  

Th i s   i n v e n t i o n   r e l a t e s   to   l a s e r   g e n e r a t e d   b e a m  

p r o j e c t o r s   and  in  p a r t i c u l a r ,   to  such   a  l a s e r   beam  p r o j e c t o r  

f o r   use  in  v e h i c l e   f rame  and  body   a l i g n m e n t   s y s t e m s .  

B a c k g r o u n d   of   t h e   I n v e n t i o n  

The  use  of  l a s e r   beams  as  a l i g n m e n t   t o o l s   to  c h e c k   t h e  

p r o p e r   r e l a t i o n s h i p   of  f r ame   p a r t s   and  body  p a n e l s   i n  

v e h i c l e s   has   become  r e c e n t l y   known.   Such  d e v i c e s   as  t h e  

LAZER  ALIGNER  (TM)  made  by  t h e   K a n s a s   J a c k   D i v i s i o n   of  H e i n -  

W e r n e r   C o r p o r a t i o n   and  d e s c r i b e d   in  Eck  U.S .   P a t e n t   No.  

4 , 3 3 0 , 9 4 5   e m p l o y s   a  l a s e r   g e n e r a t e d   beam  of  l i g h t   i m p i n g i n g  

upon  t a r g e t s   s p a c e d   from  t h e   l a s e r   and  p o s i t i o n e d   on  t h e  

v e h i c l e   r e m o t e l y   from  the   l a s e r   p r o j e c t o r .   B e c a u s e   t h e  

v e h i c l e   is   a  t h r e e   d i m e n s i o n a l   o b j e c t ,   t h e   l a s e r   and  t h e  

t a r g e t s   may  not   be  and  i n d e e d   a r e   l i k e l y   no t   p o s i t i o n e d   i n  

t h e   same  p l a n e   r e l a t i v e   to   t he   u n d e r s i d e   of  t h e   v e h i c l e   a n d  

t h e   l a s e r   must   sweep  a  p l a n e ,   such   as  a  v e r t i c a l   p l a n e ,   t o  

l o c a t e   v a r i o u s   o b j e c t s   t h e r e i n .   B e c a u s e   t h e   t y p i c a l   l a s e r  

h e r e t o f o r e   p r o j e c t s   o n l y   a  n a r r o w ,   p e n c i l   l i k e   beam  o f  

l i g h t ,   v a r i o u s   r o t a t a b l e   m o u n t i n g s   h a v e   b e e n   made  f o r   t h e  

l a s e r   p r o j e c t o r .   These   m o u n t i n g s   a r e   o f t e n   c r i t i c a l ,   f o r  

d e v i a t i o n   in  the  s p i n d l e s   or  b e a r i n g s   c a u s e s   w a n d e r i n g   o r  

d e v i a t i o n   of  the   beam  of  l i g h t   as  i t   sweeps   u p w a r d l y   a n d  

d o w n w a r d l y .   Some  such  r o t a t i v e   s t r u c t u r e s   a r e ,   b y  



n e c e s s i t y ,   r e l a t i v e l y   p r e c i s e   and  f i n e l y   c r a f t e d   and  a r e  

t h e r e f o r e   e x p e n s i v e   in   c o n s t r u c t i o n .  

The  p r e s e n t   i n v e n t i o n   i n v o l v e s   a  m e c h a n i s m   w h i c h   i s  

r e l a t i v e l y   i n e x p e n s i v e l y   c o n s t r u c t e d ,   can  be  m o u n t e d   on  t h e  

f r o n t   end  o f  t h e   l a s e r   p r o j e c t o r   h o u s i n g   w h i c h   s e l e c t i v e l y  

c h a n g e s   t h e   e m i t t e d   b e a m  o f   l i g h t   to   a  p l a n e   of   l i g h t .  

T h u s ,   t h e   s i g n i f i c a n t l y   more  c o s t l y   s w i v e l   or   r o t a t i v e  

m e c h a n i s m s   m o u n t i n g   t h e   l a s e r   p r o j e c t o r   to   v a r i o u s   s t a n d s  

and  t o o l   b a r s   may,  in   some  i n t e n d e d   u s e s ,   be  o m i t t e d   and  t h e  

o p e r a t o r   can   more  e a s i l y ,   by  p l a c i n g   v a r i o u s   t a r g e t s   in  t h e  

p l a n e   o f   l i g h t ,   d e t e r m i n e   t h e   p o s i t i o n   of  t h e   t a r g e t s  

r e l a t i v e   to   t h e   l a s e r   p r o j e c t o r   and  t h e r e f o r e   d e t e r m i n e   t h e  

c o r r e c t n e s s   of   t h e   p o s i t i o n s   of   t he   v a r i o u s   b o d y   p a r t s  

r e l a t i v e   to   e a c h   o t h e r ,   i . e .   a l i g n m e n t .  

The  p r e s e n t   i n v e n t i o n   g e n e r a l l y   i n c l u d e s   a  s w i t c h i n g  

means   w h i c h   i s   m o u n t e d   to   t h e   h o u s i n g   g e n e r a l l y   a t   t h e   f r o n t  

w a l l   of   t h e   h o u s i n g   and  i n c l u d e s   a  h o l d e r   member   w i t h   a  

m a n u a l l y   o p e r a t e d   m o v a b l e   p a r t   w h i c h   s h i f t s   f rom  o n e  

p o s i t i o n   t o   a n o t h e r .   In  t h e   f i r s t   p o s i t i o n   of   t h e   m o v a b l e  

p a r t ,   t h e   l a s e r   beam  is   s u b s t a n t i a l l y   u n a f f e c t e d   a n d  

c o n t i n u e s   to   p r o j e c t   o u t   of  t h e   l a s e r   as  a  p e n c i l   beam  o f  

c o h e r e n t ,   c o l l i m a t e d   l i g h t .   In  t h e   s e c o n d   p o s i t i o n   of   t h e  

s h i f t a b l e   m e m b e r ,   t h e   p e n c i l   beam  of  l i g h t   p a s s e s   t h r o u g h   a  

l e n s   w h i c h   c h a n g e s   t h e   o r i e n t a t i o n   of  t h e   p e n c i l   beam  to   a  

p l a n e .  

The  p r e s e n t   i n v e n t i o n   i s   p a r t i c u l a r l y   u s e f u l   w i t h   t h e  

s y s t e m   d i s c l o s e d   and  c l a i m e d   in   t h e   K a n s a s   J a c k   Eck  P a t e n t  

No.  4 , 3 3 0 , 9 4 5   and  K a n s a s   J a c k   has   b e e n   l i c e n s e d   to   use   t h e  

p r e s e n t   i n v e n t i o n .  



O b j e c t s   of   t h e   I n v e n t i o n  

The  p r i n c i p a l   o b j e c t s   of  t he   p r e s e n t   i n v e n t i o n   a r e :   t o  

p r o v i d e   a  l a s e r   h a v i n g   a  s e l e c t i b l e   b e a m / p l a n e   c a p a b i l i t y ;  

to   p r o v i d e   such   a  l a s e r  w h i c h   o r d i n a r i l y   p r o j e c t s   a  beam  o f  

l i g h t   and  has   a  l e n s   m o v a b l e   i n t o   the   beam  p a t h   to  c h a n g e  

t h e   beam  to  a  p l a n e   of  l i g h t ;   to  p r o v i d e   such   a  l a s e r   h a v i n g  

a  s w i t c h i n g   means  m o u n t e d   on  i t s   c a s i n g   or  h o u s i n g ;   t o  

p r o v i d e   such   a  l a s e r   a d a p t e d   to  a  v e h i c l e   f rame  and  b o d y  

a l i g n m e n t   s y s t e m ;   to   p r o v i d e   such   a  l a s e r   wh ich   i n  

c o n j u n c t i o n   w i t h   the   v e h i c l e   f r ame   and  body  a l i g n m e n t   s y s t e m  

p r o j e c t s   a  p l a n e   or  beam  of  l i g h t   a t   t a r g e t s   s p a c e d   f rom  t h e  

l a s e r   p r o j e c t o r ;   and  to  p r o v i d e   such   a  s e l e c t i b l e   b e a m / p l a n e  

l a s e r   wh ich   i s   r e l a t i v e l y   i n e x p e n s i v e ,   s t u r d y   and  e f f i c i e n t  

in   u se ,   and  p a r t i c u l a r l y   w e l l   a d a p t e d   fo r   t he   i n t e n d e d  

p u r p o s e .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   t h e r e   is   p r o v i d e d   a  

s e l e c t i b l e   b e a m / p l a n e   p r o j e c t i n g   l a s e r   c o m p r i s i n g :   (a)  a n  

e l o n g a t e   h o u s i n g   h a v i n g   f r o n t   and  r e a r   ends  w i t h   a  f r o n t  

w a l l ;   (b)  a  l a s e r   beam  p r o j e c t i n g   e l e m e n t   m o u n t e d   in  s a i d  

h o u s i n g   fo r   d i r e c t i n g   a  beam  of  l a s e r   g e n e r a t e d   e n e r g y   o u t  

of  the   f r o n t   end  of  s a i d   h o u s i n g ;   (c)  s a i d   f r o n t   w a l l   h a v i n g  

an  a p e r t u r e   t h r o u g h   w h i c h   s a i d   beam  p r o j e c t s ;   (d)  a  

s w i t c h i n g   means  m o u n t e d   to   s a i d   h o u s i n g   g e n e r a l l y   a t   s a i d  

f r o n t   w a l l   and  i n c l u d i n g   a  h o l d e r   member  h a v i n g   a  t h r o u g h  

o p e n i n g   c o i n c i d e n t   w i t h   s a i d  a p e r t u r e   and  a  s h i f t a b l e   m e m b e r  

m o u n t e d   in  s a i d   h o l d e r   and  h a v i n g   a  l e n s   m o v a b l e   i n t o   t h e  

p a t h   of  s a i d   beam  to  c a u s e   s a i d   beam  to  p r o j e c t   in  a  p l a n e ;  

(e)  s a i d   h o l d e r   member  i n c l u d e s   a  b o r e   e x t e n d i n g  

t r a n s v e r s e l y   to  s a i d   t h r o u g h   o p e n i n g ;   ( f )   s a i d   s h i f t a b l e  



member   i s   a  b a r   s l i d a b l y   m o u n t e d   in   s a i d   b o r e ;   and  (g)  s a i d  

b a r   h a s   l o n g i t u d i n a l l y   s p a c e d   p o r t s   s e l e c t i v e l y   c o i n c i d e n t  

w i t h   s a i d   t h r o u g h   o p e n i n g   and  s a i d   a p e r t u r e   f o r   p a s s a g e   o f  

s a i d   beam  t h e r e t h r o u g h .  

A l s o   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s  

p r o v i d e d   a  s e l e c t i b l e   b e a m / p l a n e   p r o j e c t i n g   l a s e r  

c o m p r i s i n g :   (a)  an  e l o n g a t e   h o u s i n g   h a v i n g   f r o n t   and  r e a r  

e n d s   w i t h   a  f r o n t   w a l l ;   (b)  a  l a s e r   beam  p r o j e c t i n g   e l e m e n t  

m o u n t e d   in   s a i d   h o u s i n g   f o r   d i r e c t i n g   a  beam  of   l a s e r  

g e n e r a t e d   e n e r g y   o u t   of  t h e   f r o n t   end  of   s a i d   h o u s i n g ;   ( c )  

s a i d   f r o n t   w a l l   h a v i n g   an  a p e r t u r e   t h r o u g h   w h i c h   s a i d   b e a m  

p r o j e c t s ;   (d)  a  s w i t c h i n g   means   m o u n t e d   to   s a i d   h o u s i n g  

g e n e r a l l y   a t   s a i d   f r o n t   w a l l   and  i n c l u d i n g   a  h o l d e r   m e m b e r  

h a v i n g   a  t h r o u g h   o p e n i n g   c o i n c i d e n t   w i t h   s a i d   a p e r t u r e   and  a  

s h i f t a b l e   member  m o u n t e d   in  s a i d   h o l d e r   and  h a v i n g   a  l e n s  

m o v a b l e   i n t o   t h e   p a t h   of   s a i d   beam  to   c a u s e   s a i d   beam  t o  

p r o j e c t   in   a  p l a n e ;   and  (e)  s a i d   l e n s   i s   a  r o d .  

A l s o   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s  

p r o v i d e d   a  s e l e c t i b l e   b e a m / p l a n e   p r o j e c t i n g   l a s e r  

c o m p r i s i n g :   (a)  an  e l o n g a t e   h o u s i n g   h a v i n g   f r o n t   and  r e a r  

e n d s   w i t h   a  f r o n t   w a l l   h a v i n g   an  a p e r t u r e   t h e r e t h r o u g h  

l o c a t e d   a t   s a i d   f r o n t   end ;   (b)  a  l a s e r   beam  p r o j e c t i n g  

e l e m e n t   m o u n t e d   in   s a i d   h o u s i n g   f o r   d i r e c t i n g   a  beam  o f  

l a s e r   g e n e r a t e d   e n e r g y   o u t   of   t h e   f r o n t   end  of  s a i d   h o u s i n g  

and   t h r o u g h   s a i d   a p e r t u r e ;   (c)  a  h o l d e r   b l o c k   m o u n t e d   t o  

s a i d   f r o n t   w a l l   and  h a v i n g   a  t h r o u g h   o p e n i n g   a l i g n e d   w i t h  

s a i d   a p e r t u r e   and  a  b o r e   e x t e n d i n g   t r a n s v e r s e l y   to  a n d  

c r o s s i n g   s a i d   o p e n i n g ;   (d)  a  b a r   s l i d a b l y   m o u n t e d   in  s a i d  

b o r e   and  h a v i n g   l o n g i t u d i n a l l y   s p a c e d   p o r t s   s e l e c t i v e l y  

a l i g n e d   w i t h   s a i d   o p e n i n g ,   one  of   s a i d   p o r t s   h a v i n g   a  r o d  



l e n s   m o u n t e d   t h e r e i n   fo r   c h a n g i n g   s a i d   beam  i n t o   a  p l a n e ;  

and  (e)  d e t e n t s   in  s a i d   ba r   and  a  s p r i n g   b i a s e d   c a t c h   i n  

s a i d   h o l d e r   b l o c k   c o o r d i n a t i n g   to  s t o p   s l i d i n g   of  s a i d   b a r  

in  s a i d   b o r e   a t   a  beam  p r o j e c t i n g   p o s i t i o n   and  a  p l a n e  

p r o j e c t i n g   p o s i t i o n .  

A l so   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   t h e r e   i s  

p r o v i d e d   a  l a s e r   a l i g n m e n t   s y s t e m   fo r   v e h i c l e   f r a m e s   a n d  

b o d i e s   c o m p r i s i n g :   (a)  a t   l e a s t   two  e l o n g a t e   c a r r i e r   b a r s  

and  means  fo r   m o u n t i n g   s a i d   c a r r i e r   b a r s   to  a  v e h i c l e   a n d  

e x t e n d i n g   t r a n s v e r s e l y   t h e r e t o ;   (b)  s a i d   c a r r i e r   b a r s   h a v i n g  

m e a s u r e m e n t   s c a l e s   t h e r e o n   b e g i n n i n g   from  a  c e n t e r   p o s i t i o n ;  

(c)  a t   l e a s t   one  of  s a i d   c a r r i e r   b a r s   h a v i n g   a  t a r g e t  

m o u n t e d   t h e r e t o ,   s a i d   t a r g e t   b e i n g   s l i d a b l y   m o u n t e d   on  s a i d  

c a r r i e r   b a r   f o r   t r a n s l a t i o n   t o w a r d   and  away  f rom  s a i d   c e n t e r  

p o s i t i o n ;   (d)  a n o t h e r   of  s a i d   c a r r i e r   b a r s   h a v i n g   a  l a s e r  

p r o j e c t o r   m o u n t e d   t h e r e t o ,   s a i d   l a s e r   p r o j e c t o r   b e i n g  

s l i d a b l y   m o u n t e d   on  s a i d   c a r r i e r   b a r   f o r   t r a n s l a t i o n   t o w a r d  

and  away  f rom  s a i d   c e n t e r   p o s i t i o n ;   (e)  s a i d   l a s e r   p r o j e c t o r  

i n c l u d i n g ;   ( i )   an  e l o n g a t e   h o u s i n g   w i t h   f r o n t   and  r e a r   e n d s  

and  a  f r o n t   end  w a l l ;   ( i i )   a  l a s e r   beam  p r o j e c t i n g   e l e m e n t  

m o u n t e d   in  s a i d   h o u s i n g   fo r   d i r e c t i n g   a  beam  of  l a s e r  

g e n e r a t e d   e n e r g y   ou t   of  t he   f r o n t   end  of  s a i d   h o u s i n g ;   ( i i i )  

s a i d   f r o n t   w a l l   h a v i n g   an  a p e r t u r e   t h r o u g h   w h i c h   s a i d   b e a m  

p r o j e c t s ;   ( i v )   a  s w i t c h i n g   means  m o u n t e d   to   s a i d   h o u s i n g  

g e n e r a l l y   a t   s a i d   f r o n t   w a l l   and  i n c l u d i n g   a  h o l d e r   m e m b e r  

w i t h   a  t h r o u g h   o p e n i n g   a l i g n e d   w i t h   s a i d   a p e r t u r e   and  a  

s h i f t a b l e   member  moun ted   in  s a i d   h o l d e r   and  h a v i n g   a  r o d  

l e n s   m o v a b l e   i n t o   t he   p a t h   of  s a i d   beam  to  c a u s e   s a i d   b e a m  

to  p r o j e c t   in  a  p l a n e .  

A l so   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   t h e r e   i s  



p r o v i d e d   a  l a s e r   a l i g n m e n t   s y s t e m   f o r   v e h i c l e   f r a m e s   a n d  

b o d i e s   c o m p r i s i n g :   (a)   a t   l e a s t   two  e l o n g a t e   c a r r i e r   b a r s  

and  means  f o r   m o u n t i n g   s a i d   c a r r i e r   b a r s   to  a  v e h i c l e   a n d  

e x t e n d i n g   t r a n s v e r s e l y   t h e r e t o ;   (b)  s a i d   c a r r i e r   b a r s   h a v i n g  

m e a s u r e m e n t   s c a l e s   t h e r e o n   b e g i n n i n g   f rom  a  c e n t e r   p o s i t i o n ;  

(c)  a t   l e a s t   one  of   s a i d   c a r r i e r   b a r s   h a v i n g   a  t a r g e t  

m o u n t e d   t h e r e t o ,   s a i d   t a r g e t   b e i n g   s l i d a b l y   m o u n t e d   on  s a i d  

c a r r i e r   b a r   f o r   t r a n s l a t i o n   t o w a r d   and  away  f rom  s a i d   c e n t e r  

p o s i t i o n ;   (d)  a n o t h e r   of  s a i d   c a r r i e r   b a r s   h a v i n g   a  l a s e r  

p r o j e c t o r   m o u n t e d   t h e r e t o ,   s a i d   l a s e r   p r o j e c t o r   b e i n g  

s l i d a b l y   m o u n t e d   on  s a i d   c a r r i e r   b a r   f o r   t r a n s l a t i o n   t o w a r d  

and  away  f rom  s a i d   c e n t e r   p o s i t i o n ;   (e)  s a i d   l a s e r   p r o j e c t o r  

i n c l u d i n g ;   ( i )   an  e l o n g a t e   h o u s i n g   w i t h   f r o n t   and  r e a r   e n d s  

and  a  f r o n t   end  w a l l ;   ( i i )   a  l a s e r   beam  p r o j e c t i n g   e l e m e n t  

m o u n t e d   in  s a i d   h o u s i n g   f o r   d i r e c t i n g   a  beam  of  l a s e r  

g e n e r a t e d   e n e r g y   o u t   of   t h e   f r o n t   end  of  s a i d   h o u s i n g ;   ( i i i )  

s a i d   f r o n t   w a l l   h a v i n g   an  a p e r t u r e   t h r o u g h   w h i c h   s a i d   b e a m  

p r o j e c t s ;   ( i v )   a  s w i t c h i n g   means   m o u n t e d   to   s a i d   h o u s i n g  

g e n e r a l l y   a t   s a i d   f r o n t   w a l l   and  i n c l u d i n g   a  h o l d e r   m e m b e r  

w i t h   a  t h r o u g h   o p e n i n g   a l i g n e d   w i t h   s a i d   a p e r t u r e   and  a  

s h i f t a b l e   member   m o u n t e d   in   s a i d   h o l d e r   and  h a v i n g   a  l e n s  

m o v a b l e   i n t o   t h e   p a t h   of   s a i d   beam  to  c a u s e   s a i d   beam  t o  

p r o j e c t   in  a  p l a n e ;   (v)  s a i d   h o l d e r   member  i n c l u d e s   a  b o r e  

e x t e n d i n g   t r a n s v e r s e l y   to   s a i d   t h r o u g h   o p e n i n g ;   ( v i )   s a i d  

s h i f t a b l e   member  i s   a  b a r   s l i d a b l y   m o u n t e d   in   s a i d   b o r e ;  

( v i i )   s a i d   b a r   h a s   l o n g i t u d i n a l l y   s p a c e d   p o r t s   s e l e c t i v e l y  

a l i g n a b l e   w i t h   s a i d   a p e r t u r e   f o r   p a s s a g e   of  s a i d   b e a m  

t h e r e t h r o u g h ;   and  ( v i i i )   one   of   s a i d   p o r t s   h a s   a  rod  l e n s  

m o u n t e d   t h e r e i n   to   c h a n g e   s a i d   beam  to  a  p l a n e   of  l a s e r  

g e n e r a t e d   e n e r g y .  



O t h e r   o b j e c t s   and  a d v a n t a g e s   of  t h i s   i n v e n t i o n   w i l l  

become  a p p a r e n t   from  the   f o l l o w i n g   d e s c r i p t i o n   t a k e n   i n  

c o n j u n c t i o n   w i t h   the   a c c o m p a n y i n g   d r a w i n g s   w h e r e i n   a r e   s e t  

f o r t h ,   by  way  of  i l l u s t r a t i o n   and  e x a m p l e ,   c e r t a i n  

e m b o d i m e n t s   of  t h i s   i n v e n t i o n .  

D e s c r i p t i o n   of  t h e   D r a w i n g s  

F i g .   1  is  a  top   p l a n   v iew  of  a  v e h i c l e   f rame  and  b o d y  

a l i g n m e n t   s y s t e m   u s i n g   the   s e l e c t i b l e   b e a m / p l a n e   p r o j e c t i n g  

l a s e r   and  m o u n t e d   on  a  v e h i c l e .  

F i g .   2  is  a  s i d e   e l e v a t i o n a l   v i ew  of  a  v e h i c l e   f r a m e  

and  body  a l i g n m e n t   s y s t e m   m o u n t e d   upon  a  v e h i c l e   a n d  

e m p l o y i n g   a  s e l e c t i b l e   b e a m / p l a n e   p r o j e c t o r .  

F i g .   3  is  a  f r a g m e n t a r y ,   t o p   p l a n   v iew  of  a  s e l e c t i b l e  

b e a m / p l a n e   p r o j e c t i n g   l a s e r   and  s h o w i n g   i n t e r i o r   d e t a i l s .  

F i g .   4  i s   a  f r a g m e n t a r y ,   s i d e   e l e v a t i o n a l   v iew  of  t h e  

s e l e c t i b l e   b e a m / p l a n e   p r o j e c t i n g   l a s e r .  

F i g .   5  is  a  d i s a s s e m b l e d   p e r s p e c t i v e   v iew  of  t h e  

s w i t c h i n g   m e c h a n i s m .  

F i g .   6  is  a  f r a g m e n t a r y ,   e l e v a t i o n a l   v iew  of  t h e  

s w i t c h i n g   m e c h a n i s m .  

F i g .   7  is  a  c r o s s - s e c t i o n a l   v i ew  of  t he   s w i t c h i n g  

m e c h a n i s m   t a k e n   a l o n g   l i n e   7 -7 ,   F i g .   6 .  

F i g .   8  is   a  c r o s s - s e c t i o n a l   v i ew   of  t he   s w i t c h i n g  

m e c h a n i s m   t a k e n   a l o n g   l i n e   8 -8 ,   F i g .   6 .  

D e s c r i p t i o n   of  t he   P r e f e r r e d   E m b o d i m e n t  

As  r e q u i r e d ,   d e t a i l e d   e m b o d i m e n t s   of  t he   p r e s e n t  



i n v e n t i o n   a r e   d i s c l o s e d   h e r e i n ;   h o w e v e r ,   i t   i s   to  b e  

u n d e r s t o o d   t h a t   t he   d i s c l o s e d   e m b o d i m e n t s   a r e   m e r e l y  

e x e m p l a r y   of   t he   i n v e n t i o n   w h i c h   may  be  e m b o d i e d   in  v a r i o u s  

f o r m s .   T h e r e f o r e ,   s p e c i f i c   s t r u c t u r a l   and  f u n c t i o n a l  

d e t a i l s   d i s c l o s e d   h e r e i n   a r e   n o t   to  be  i n t e r p r e t e d   a s  

l i m i t i n g ,   b u t   m e r e l y   as  a  b a s i s   f o r   t h e   c l a i m s   and  as  a  

r e p r e s e n t a t i v e   b a s i s   f o r   t e a c h i n g   one  s k i l l e d   in   t h e   a r t   t o  

v a r i o u s l y   e m p l o y   t he   p r e s e n t   i n v e n t i o n   in  v i r t u a l l y   a n y  

a p p r o p r i a t e l y   d e t a i l e d   s t r u c t u r e .  

R e f e r r i n g   to  t he   d r a w i n g s   in  more  d e t a i l :  

The  r e f e r e n c e   n u m e r a l   1  g e n e r a l l y   i n d i c a t e s   a  

s e l e c t i b l e   b e a m / p l a n e   p r o j e c t i n g   l a s e r   e m b o d y i n g   t h e   p r e s e n t  

i n v e n t i o n   and  h a v i n g   a  s w i t c h i n g   m e c h a n i s m   f o r   c h a n g i n g   t h e  

beam  of   l i g h t   u s u a l l y   e m i t t e d   by  t h e   l a s e r   1  to   a  p l a n e   o f  

l i g h t .   The  s e l e c t i b l e   b e a m / p l a n e   p r o j e c t i n g   l a s e r   1  i s  

p r e f e r a b l y   e m p l o y e d   w i t h   a  v e h i c l e   f r a m e   and  body   s y s t e m   3 ,  

F i g s .   1  and  2,  f o r   s i g h t i n g   t a r g e t s   in   a  p l a n e .  

In   t h e   i l l u s t r a t e d   e m b o d i m e n t ,   F i g s .   3  and  4,  t h e  

s e l e c t i b l e   b e a m / p l a n e   p r o j e c t i n g   l a s e r   1  i n c l u d e s   a n  

e l o n g a t e   h o u s i n g   5  w h i c h   i s   g e n e r a l l y   r e c t a n g u l a r   in  s h a p e  

and   h a s   f r o n t   and  r e a r   ends   6  and  7  and  a  f r o n t   w a l l   8.  A 

l a s e r   beam  p r o j e c t i n g   e l e m e n t   10,  F i g s .   3  and  4,  such  as  o f  

a  low  p o w e r   i n d u s t r i a l   g r a d e   f o r   s u r v e y i n g   and  m a r k i n g  

p u r p o s e s   i s   m o u n t e d ,   t o g e t h e r   w i t h  a p p r o p r i a t e   c i r c u i t r y ,   i n  

t h e   h o u s i n g   5  and  has   a  beam  e m i t t i n g   end  11  p o i n t e d   t o w a r d  

t h e   f r o n t   w a l l   8 .  

The  beam  e m i t t e d   by  t h e   l a s e r   p r o j e c t i n g   e l e m e n t   10  i s  

a  c o h e r e n t ,   c o l l i m a t e d   c y l i n d r i c a l   beam  w h i c h ,   upon  p a s s i n g  

t h r o u g h   t h e   s w i t c h i n g   m e c h a n i s m   2,  i s   s e l e c t i v e l y   c h a n g e d   t o  

a  c o h e r e n t ,   c o l l i m a t e d   p l a n e   of   l i g h t .  



In  t h e   i l l u s t r a t e d   e x a m p l e ,   t he   f r o n t   w a l l   8  has   a n  

a p e r t u r e   13  t h e r e t h r o u g h ,   F i g s .   4,  7  and  8.  The  s w i t c h i n g  

m e c h a n i s m   2  is   m o u n t e d   on  the   f r o n t   w a l l   8  and  i n c l u d e s  

i n t e r n a l   e l e m e n t s   a l i g n e d   w i t h   the   a p e r t u r e   13  and  w i t h   t h e  

beam  d i r e c t e d   from  the   beam  e m i t t i n g   end  11.  The  e x e m p l a r y  

s w i t c h i n g   m e c h a n i s m   2  i n c l u d e s   a  h o l d e r   member  15  w h i c h   i s  

e s s e n t i a l l y   a  r e c t a n g u l a r   b l o c k   and  w h i c h   is   c o n n e c t e d   t o  

t h e   f r o n t   w a l l   8,  w i t h   a  b a c k i n g   p l a t e   16  on  t h e   o t h e r   s i d e  

of  t h e   f r o n t   w a l l   8,  and  c o n n e c t e d   to  t h e   f r o n t   w a l l   8  a n d  

t h e   b a c k . i n g   p l a t e   16  by  s c r e w s   17  e x t e n d i n g   t h r o u g h   s c r e w  

h o l e s   18.  Both  the   h o l d e r   member  15  and  t he   b a c k i n g   p l a t e  

16  h a v e   t h r o u g h   o p e n i n g s   20  p l a c e d   in  t h e   m i d d l e   of  t h e  

h o l d e r   member  15  and  e x t e n d i n g   from  a  f r o n t   s i d e   21  to   a  

r e a r   s i d e   2 2 .  

A  b o r e   24  e x t e n d s   t h r o u g h   the   h o l d e r   member  15  f rom  t h e  

l e f t   s i d e   25  to  the   r i g h t   s i d e   26  of  t h e   member  15.  T h e  

b o r e   24  e x t e n d s   p e r p e n d i c u l a r l y   to  t he   t h r o u g h   o p e n i n g   20  

and  t h e   two  c o i n c i d e   in  a p p r o x i m a t e l y   t he   m i d d l e   of  t h e  

h o l d e r   member  1 5 .  

A  s h i f t a b l e   or  s l i d e   member  30  is  m o u n t e d   w i t h i n   t h e  

b o r e   24  and  is  moved,  such  as  by  h a n d ,   f rom  t he   l e f t   t o  

r i g h t   w i t h i n   t he   h o l d e r   member  15.  The  s l i d e   member  30  h a s  

o p p o s i t e   ends   31  and  32  w i t h   c h a m f e r e d   e d g e s .   The  s l i d e  

member   30  has   a  m i d - p o r t i o n   33,  F i g .   5,  w i t h   o r t h a g o n a l l y  

e x t e n d i n g   p o r t s   35  and  36  s p a c e d   e q u i d i s t a n t l y   f rom  the   m i d -  

p o r t i o n   33.  One  of  the   p o r t s ,   the   p o r t   36,  has   a  l e n s   3 7 ,  

F i g s .   6  and  7,  m o u n t e d   t h e r e i n .   The  p o r t   36  w i t h   i t s   l e n s  

37  i s   m o v a b l e   i n t o   the   p a t h   of  t he   l a s e r   beam  to  c a u s e   t h e  

beam  to  p r o j e c t   in  a  p l a n e .   In  the   i l l u s t r a t e d   e x a m p l e ,   t h e  

l e n s   37  i s   a  c y l i n d r i c a l   o p t i c a l   q u a l i t y   g l a s s   rod  m o u n t e d  



w i t h i n   t h e   p o r t   36  as  by  a d h e s i v e s   and  o r i e n t e d   p a r a l l e l   t o  

t h e   l o n g i t u d i n a l   o r i e n t a t i o n   of   t he   s l i d e   member   30.   In  t h e  

o t h e r  p o r t   35  i s   a  f l a t   g l a s s   l e n s   38  s u c h   as  of  s m o k e d  

g l a s s   o r   m i r r o r e d   g l a s s   w h i c h   m e r e l y   a t t e n u a t e s   t h e   b e a m .  

As  shown  i n   F i g .   7,  t he   c y l i n d r i c a l   l e n s   37  c h a n g e   t h e  

e n e r g y   o r   l i g h t   r a y s   from  t h e   c o n f i g u r a t i o n   of   t h e   beam  4 0  

to   a  p l a n e   of   l i g h t   41,  w h e r e a s   when  p a s s i n g   t h r o u g h   t h e  

f l a t   l e n s   38,  t h e   beam  40  r e m a i n s   a  beam  and  i s   d e c r e a s e d  

s l i g h t l y   in   i n t e n s i t y   so  as  to  be  more  r e a d a b l e   w h e n  

d i r e c t e d   a g a i n s t   a  m e a s u r i n g   r u l e   or   t h e   l i k e .  

To  p r o p e r l y   p o s i t i o n   t h e   s l i d e   member  30  w i t h i n   t h e  

h o l d e r   member   15,  v a r i o u s   a l i g n m e n t   means  a r e   e m p l o y e d .   T h e  

s l i d e   member   30  i n c l u d e s   a  b o t t o m   g r o o v e   44  w h i c h ,   i n  

a s s o c i a t i o n   w i t h   a  s e t   s c r e w   45  e n g a g e d   in   a  s c r e w   h o l e   4 6  

d r i l l e d   in   t h e   b o t t o m   of  t h e   h o l d e r   member   15,  r e s t r a i n s   t h e  

s l i d e   member   30  f rom  r o t a t i n g   in  t h e   h o l d e r   member   1 5 .  

To  p r o p e r l y   p o s i t i o n   e a c h   of  t h e   p o r t s   35  and  36  on  t h e  

s l i d e   member   30  w i t h   r e s p e c t   to  t he   t h r o u g h   o p e n i n g s   20,  a  

d e t e n t   a r r a n g e m e n t   i s   p r o v i d e d .   In  t h e   i l l u s t r a t e d   e x a m p l e ,  

t h e   d e t e n t   a r r a n g e m e n t   i n c l u d e s   f i r s t ,   s e c o n d   and  t h i r d  

h e m i s p h e r i c a l   s o c k e t s   48,  49  and  50  w h i c h   a c t   as  r e c e s s e s  

f o r   p a r t i a l l y   r e c e i v i n g   a  b a l l   b e a r i n g   52.  The  b a l l   b e a r i n g  

52  i s   u r g e d   u p w a r d l y   by  a  s p r i n g   53  and  r e t a i n e d   by  a  s e t  

s c r e w   54  i n   a  s c r e w   h o l e   55.  The  b a l l   b e a r i n g   52  i s   u r g e d  

u p w a r d l y   by  t h e   s p r i n g   53  and  c a t c h e s   in  t h e   f i r s t   s o c k e t   4 8  

to  r e t a i n   t h e   l a s e r   beam  in   t h e   beam  c o n f i g u r a t i o n   b y  

r e g i s t r a t i o n   of  t h e   p o r t   35,  w i t h   i t s   f l a t   l e n s   38,  in  t h e  

beam  p a t h .   The  s e c o n d   s o c k e t   49  p r o v i d e s   a  c e n t e r   p o s i t i o n  

w h e r e   n e i t h e r   t h e   p o r t   35  no r   t he   p o r t   36  a r e   i n  

r e g i s t r a t i o n   w i t h   t h e   t h r o u g h   o p e n i n g   20  and  t h e   l a s e r   b e a m  



i s   b l o c k e d .   The  t h i r d   s o c k e t   50  r e g i s t e r s   t he   p o r t   36,  w i t h  

i t s   c y l i n d r i c a l   l e n s   37,  in  the   beam  p a t h   so  t h a t   t he   p l a n a r  

beam  41  i s   p r o j e c t e d ,   F ig .   7 .  

In  one  e x a m p l e   of  use  of  t he   s e l e c t i v e   b e a m / p l a n e  

p r o j e c t i n g   l a s e r   1,  t he   l a s e r   is   u sed   as  p a r t   of  a n  

a l i g n m e n t   s y s t e m   fo r   v e h i c l e   f r a m e s   and  b o d i e s .   T h i s   s y s t e m  

u s e s   a t   l e a s t   two  e l o n g a t e   c a r r i e r   b a r s   57  and  58  w i t h  

m e a s u r e m e n t   s c a l e   m a r k i n g s   t h e r e o n  b e g i n n i n g   from  a  c e n t e r  

p o s i t i o n .   At  l e a s t   one  of  the   c a r r i e r   b a r s ,   such   as  t h e  

c a r r i e r   ba r   58,  has  a  t a r g e t   60  m o u n t e d   on  i t s   ends   and  t h e  

o t h e r   of  the   c a r r i e r   b a r s   57  h a s  t h e   s e l e c t i b l e   b e a m / p l a n e  

p r o j e c t i n g   l a s e r   m o u n t e d   on  i t s  e n d .   In  t h e   i l l u s t r a t e d  

e x a m p l e   of  F i g .   2,  t h e r e   a re   two  c a r r i e r   b a r s   58.  T h e  

t a r g e t s   60  and  t he   s e l e c t i b l e   b e a m / p l a n e   p r o j e c t i n g   l a s e r s   1 

a r e   m o u n t e d   on  t he   c a r r i e r   b a r s   57  and  58  by  s l i d a b l e   m o u n t s  

62  f o r   t r a n s l a t i o n   t o w a r d   and  away  f rom  the   c e n t e r   p o s i t i o n  

of   t h e   c a r r i e r   b a r s   57  and  58  and  may  i n c l u d e   p i v o t   m e a n s  

f o r   s w e e p i n g   p e r p e n d i c u l a r   to  t he   a x i s   of  t he   c a r r i e r   ba r   57 

or  58,  such   as  d i s c l o s e d   in  t he   Eck  P a t e n t   No.  4 , 3 3 0 , 9 4 5 .  

To  s i g h t   t h e   t a r g e t   60  by  t h e   s e l e c t i b l e   b e a m / p l a n e  

p r o j e c t i n g   l a s e r   w i t h o u t   upward   s w e e p i n g   of  t h e   l a s e r   b e a m ,  

t h e   beam  mode,  F i g .   8,  of  t h e   l a s e r   i s   c h a n g e d   to  t h e   p l a n a r  

p r o j e c t i n g   mode,  F i g .   7,  w h e r e u p o n   t he   c o h e r e n t ,   c o l l i m a t e d  

p l a n e   of  l i g h t   is   p r o j e c t e d   on  a l l   s u r f a c e s   w i t h i n   t h a t  

p l a n e ,   i n c l u d i n g   t he   u p p e r   and  l o w e r   p o s i t i o n e d   t a r g e t s   6 0 .  

Thus ,   t he   s e l e c t i b l e   beam  p l a n e   p r o j e c t i n g   l a s e r  

p r o v i d e s   an  a u t o m a t i c   v e r t i c a l   p r o j e c t i n g   c a p a b i l i t y   w i t h o u t  

any  s w e e p i n g   or  r o t a t i v e   movement   of  t h e   l a s e r   to  i d e n t i f y  

t h e   p o s i t i o n   of  p o i n t s   w i t h i n   a  beam  p r o j e c t e d   o r t h a g o n a l l y  

to   t h e   c a r r i e r   b a r s   57  or  58.  R i g h t   a n g l e   a l i g n m e n t   is   t h e n  



a c c o m p l i s h e d   and  c o o r d i n a t e s   a r e   e s t a b l i s h e d   on  t h e   x - y  

c o o r d i n a t e   s y s t e m   d e f i n e d   by  t h e   c o m b i n a t i o n   of   t h e   c a r r i e r  

b a r s   and   t h e   beam  or  p l a n e   p r o j e c t e d   by  t h e   l a s e r   1 .  

A l t h o u g h   t h e   a b o v e   d e s c r i p t i o n   is   in  t e r m s   of   v e r t i c a l  

p l a n e   p r o j e c t i o n ,   t h e   s e l e c t i b l e   b e a m / p l a n e   p r o j e c t i n g   l a s e r  

may  p r o j e c t   p l a n e s   of   l i g h t   in   any  d i r e c t i o n   o r t h a g o n a l   t o  

i t s   m o u n t i n g   b a r s   57  and  58.  I f   t he   b a r s   57  and  58  a r e  

p o s i t i o n e d   v e r t i c a l l y ,   t h e n   t h e   p l a n e   p r o j e c t e d   w o u l d   b e  

h o r i z o n t a l .  

I t   i s   to  be  u n d e r s t o o d   t h a t   w h i l e   c e r t a i n   f o r m s   of  t h e  

p r e s e n t   i n v e n t i o n   h a v e   b e e n   i l l u s t r a t e d   and  d e s c r i b e d  

h e r e i n ,   i t   i s   n o t   to   be  l i m i t e d   to  t h e   s p e c i f i c   f o r m s   o r  

a r r a n g e m e n t   of   p a r t s   d e s c r i b e d   and  s h o w n .  



1.  A  s e l e c t i b l e   b e a m / p l a n e   p r o j e c t i n g   l a s e r  

c o m p r i s i n g :   (a)  an  e l o n g a t e   h o u s i n g   h a v i n g   f r o n t   and  r e a r  

ends   w i t h   a  f r o n t   w a l l ;   (b)  a  l a s e r   beam  p r o j e c t i n g   e l e m e n t  

m o u n t e d   in  s a i d   h o u s i n g   f o r   d i r e c t i n g   a  beam  of  l a s e r  

g e n e r a t e d   e n e r g y   ou t   of  t he   f r o n t   end  of  s a i d   h o u s i n g ;   ( c )  

s a i d   f r o n t   w a l l   h a v i n g   an  a p e r t u r e   t h r o u g h   wh ich   s a i d   b e a m  

p r o j e c t s ;   (d)  a  s w i t c h i n g   means   m o u n t e d   to  s a i d   h o u s i n g  

g e n e r a l l y   a t   s a i d   f r o n t   w a l l   and  i n c l u d i n g   a  h o l d e r   m e m b e r  

h a v i n g   a  t h r o u g h   o p e n i n g   c o i n c i d e n t   w i t h   s a i d   a p e r t u r e   and  a  

s h i f t a b l e   member  m o u n t e d   in  s a i d   h o l d e r   and  h a v i n g   a  l e n s  

m o v a b l e  i n t o   the   p a t h   of  s a i d   beam  to  c a u s e   s a i d   beam  t o  

p r o j e c t   in  a  p l a n e ;   (e)  s a i d   h o l d e r   member  i n c l u d e s   a  b o r e  

e x t e n d i n g   t r a n s v e r s e l y   to  s a i d   t h r o u g h   o p e n i n g ;   (f)   s a i d  

s h i f t a b l e   member  is   a  b a r  s l i d a b l y   m o u n t e d   in  s a i d   b o r e ;   a n d  

(g)  s a i d   b a r   has   l o n g i t u d i n a l l y   s p a c e d   p o r t s   s e l e c t i v e l y  

c o i n c i d e n t   w i t h  s a i d   t h r o u g h   o p e n i n g   and  s a i d   a p e r t u r e   f o r  

p a s s a g e   of  s a i d   beam  t h e r e t h r o u g h .  

2.  The  l a s e r   s e t   f o r t h   in  C la im  2  w h e r e i n :   (a)  one  o f  

s a i d   p o r t s   has   s a i d   l e n s   m o u n t e d   t h e r e i n .  

3.  The  l a s e r   s e t   f o r t h   in  C la im  2  w h e r e i n :   (a)  s a i d  

rod   has   a  l o n g i t u d i n a l   a x i s   o r i e n t e d   p a r a l l e l   to   t h e  

l o n g i t u d i n a l   a x i s   of  s a i d   b a r .  



4.  A  s e l e c t i b l e   b e a m / p l a n e   p r o j e c t i n g   l a s e r  

c o m p r i s i n g :   (a)  an  e l o n g a t e   h o u s i n g   h a v i n g   f r o n t   and  r e a r  

e n d s   w i t h   a  f r o n t   w a l l ;   (b)  a  l a s e r   beam  p r o j e c t i n g   e l e m e n t  

m o u n t e d   i n   s a i d   h o u s i n g   f o r   d i r e c t i n g   a  beam  of  l a s e r  

g e n e r a t e d   e n e r g y   o u t   of  t h e   f r o n t   end  o f   s a i d   h o u s i n g ;   ( c )  

s a i d   f r o n t   w a l l   h a v i n g   an  a p e r t u r e   t h r o u g h   w h i c h   s a i d   b e a m  

p r o j e c t s ;   (d)  a  s w i t c h i n g   means  m o u n t e d   to   s a i d   h o u s i n g  

g e n e r a l l y   a t   s a i d   f r o n t   w a l l   and  i n c l u d i n g   a  h o l d e r   m e m b e r  

h a v i n g  a   t h r o u g h   o p e n i n g   c o i n c i d e n t   w i t h   s a i d   a p e r t u r e   and  a  

s h i f t a b l e   member  m o u n t e d   in  s a i d   h o l d e r   and  h a v i n g   a  l e n s  

m o v a b l e   i n t o   t he   p a t h   of  s a i d   beam  to  c a u s e   s a i d   beam  t o  

p r o j e c t   in  a  p l a n e ;   and  (e)  s a i d   l e n s   i s   a  r o d .  

5.  A  s e l e c t i b l e   b e a m / p l a n e   p r o j e c t i n g   l a s e r  

c o m p r i s i n g :   (a)  an  e l o n g a t e   h o u s i n g   h a v i n g   f r o n t   and  r e a r  

e n d s   w i t h   a  f r o n t   w a l l   h a v i n g   an  a p e r t u r e   t h e r e t h r o u g h  

l o c a t e d   a t   s a i d   f r o n t   end ;   (b)  a  l a s e r   beam  p r o j e c t i n g  

e l e m e n t   m o u n t e d   in  s a i d   h o u s i n g   f o r   d i r e c t i n g   a  beam  o f  

l a s e r   g e n e r a t e d   e n e r g y   ou t   of  t h e   f r o n t   end  of   s a i d   h o u s i n g  

and  t h r o u g h   s a i d   a p e r t u r e ;   (c)  a  h o l d e r   b l o c k   m o u n t e d   t o  

s a i d   f r o n t   w a l l   and  h a v i n g   a  t h r o u g h   o p e n i n g   a l i g n e d   w i t h  

s a i d   a p e r t u r e   and  a  b o r e   e x t e n d i n g   t r a n s v e r s e l y   to   a n d  

c r o s s i n g   s a i d   o p e n i n g ;   (d)  a  b a r   s l i d a b l y   m o u n t e d   in   s a i d  

b o r e   a n d   h a v i n g   l o n g i t u d i n a l l y   s p a c e d   p o r t s   s e l e c t i v e l y  

a l i g n e d   w i t h   s a i d   o p e n i n g ,   one  of   s a i d   p o r t s   h a v i n g   a  r o d  

l e n s   m o u n t e d   t h e r e i n   f o r   c h a n g i n g   s a i d   beam  i n t o   a  p l a n e ;  

a n d  ( e )   d e t e n t s   in   s a i d   b a r   and  a  s p r i n g   b i a s e d   c a t c h   i n  

s a i d   h o l d e r   b l o c k   c o o r d i n a t i n g   to   s t o p   s l i d i n g   of   s a i d   b a r  

in   s a i d   b o r e   a t   a  beam  p r o j e c t i n g   p o s i t i o n   and  a  p l a n e  

p r o j e c t i n g   p o s i t i o n .  



6.  A  l a s e r   a l i g n m e n t   s y s t e m   f o r   v e h i c l e   f r a m e s   a n d  

b o d i e s   c o m p r i s i n g :   (a)  a t   l e a s t   two  e l o n g a t e   c a r r i e r   b a r s  

and  means   f o r   m o u n t i n g   s a i d   c a r r i e r   b a r s   to  a  v e h i c l e   a n d  

e x t e n d i n g   t r a n s v e r s e l y   t h e r e t o ;   (b)  s a i d   c a r r i e r   b a r s   h a v i n g  

m e a s u r e m e n t   s c a l e s   t h e r e o n   b e g i n n i n g   f rom  a  c e n t e r   p o s i t i o n ;  

(c)  a t   l e a s t  o n e   of  s a i d   c a r r i e r   b a r s   h a v i n g   a  t a r g e t  

m o u n t e d   t h e r e t o ,   s a i d   t a r g e t   b e i n g   s l i d a b l y   m o u n t e d   on  s a i d  

c a r r i e r   b a r   f o r   t r a n s l a t i o n   t o w a r d   and  away  f rom  s a i d   c e n t e r  

p o s i t i o n ;   (d)  a n o t h e r   of  s a i d   c a r r i e r   b a r s   h a v i n g   a  l a s e r  

p r o j e c t o r   m o u n t e d   t h e r e t o ,   s a i d   l a s e r   p r o j e c t o r   b e i n g  

s l i d a b l y   m o u n t e d   on  s a i d   c a r r i e r   ba r   f o r   t r a n s l a t i o n   t o w a r d  

and  away  f rom  s a i d   c e n t e r   p o s i t i o n ;   (e)  s a i d   l a s e r   p r o j e c t o r  

i n c l u d i n g ;   ( i )   an  e l o n g a t e   h o u s i n g   w i t h   f r o n t   and  r e a r   e n d s  

and  a  f r o n t   end  w a l l ;   ( i i )   a  l a s e r   beam  p r o j e c t i n g   e l e m e n t  

m o u n t e d   in  s a i d   h o u s i n g   fo r   d i r e c t i n g   a  beam  of  l a s e r  

g e n e r a t e d   e n e r g y   o u t   of  t he   f r o n t   end  of  s a i d   h o u s i n g ;   ( i i i )  

s a i d   f r o n t   w a l l   h a v i n g   an  a p e r t u r e   t h r o u g h   wh ich   s a i d   b e a m  

p r o j e c t s ;   ( i v )   a  s w i t c h i n g   means  m o u n t e d   to  s a i d   h o u s i n g  

g e n e r a l l y   a t   s a i d   f r o n t   w a l l   and  i n c l u d i n g   a  h o l d e r   m e m b e r  

w i t h   a  t h r o u g h   o p e n i n g   a l i g n e d   w i t h   s a i d   a p e r t u r e   and  a  

s h i f t a b l e   member  m o u n t e d   in  s a i d   h o l d e r   and  h a v i n g   a  r o d  

l e n s   m o v a b l e   i n t o   the   p a t h   of  s a i d   beam  to  c a u s e   s a i d   b e a m  

to  p r o j e c t   in  a  p l a n e .  



7.  A  l a s e r   a l i g n m e n t   s y s t e m   f o r   v e h i c l e   f r a m e s   a n d  

b o d i e s   c o m p r i s i n g :   (a)  a t   l e a s t   two  e l o n g a t e   c a r r i e r   b a r s  

and  means  f o r   m o u n t i n g   s a i d   c a r r i e r   b a r s   to  a  v e h i c l e   a n d  

e x t e n d i n g   t r a n s v e r s e l y   t h e r e t o ;   (b)  s a i d   c a r r i e r   b a r s   h a v i n g  

m e a s u r e m e n t   s c a l e s   t h e r e o n   b e g i n n i n g   f rom  a  c e n t e r   p o s i t i o n ;  

(c)  a t   l e a s t   one  of   s a i d   c a r r i e r   b a r s   h a v i n g   a  t a r g e t  

m o u n t e d   t h e r e t o ,   s a i d   t a r g e t   b e i n g   s l i d a b l y   m o u n t e d   on  s a i d  

c a r r i e r   b a r   f o r   t r a n s l a t i o n   t o w a r d   and  away  from  s a i d   c e n t e r  

p o s i t i o n ;   (d)  a n o t h e r   of  s a i d   c a r r i e r   b a r s   h a v i n g   a  l a s e r  

p r o j e c t o r   m o u n t e d   t h e r e t o ,   s a i d   l a s e r   p r o j e c t o r   b e i n g  

s l i d a b l y   m o u n t e d   on  s a i d   c a r r i e r   b a r   f o r   t r a n s l a t i o n   t o w a r d  

and   away  f rom  s a i d   c e n t e r   p o s i t i o n ;   (e)  s a i d   l a s e r   p r o j e c t o r  

i n c l u d i n g ;   ( i )   an  e l o n g a t e   h o u s i n g   w i t h   f r o n t   and  r e a r   e n d s  

and  a  f r o n t   end  w a l l ;   ( i i )   a  l a s e r   beam  p r o j e c t i n g   e l e m e n t  

m o u n t e d   in   s a i d   h o u s i n g   f o r   d i r e c t i n g   a  beam  of  l a s e r  

g e n e r a t e d   e n e r g y   o u t   of   t h e   f r o n t   end  of   s a i d   h o u s i n g ;   ( i i i )  

s a i d   f r o n t   w a l l   h a v i n g   an  a p e r t u r e   t h r o u g h   w h i c h   s a i d   b e a m  

p r o j e c t s ;   ( i v )   a  s w i t c h i n g   means   m o u n t e d   to  s a i d   h o u s i n g  

g e n e r a l l y   a t   s a i d   f r o n t   w a l l   and  i n c l u d i n g   a  h o l d e r   m e m b e r  

w i t h   a  t h r o u g h   o p e n i n g   a l i g n e d   w i t h   s a i d   a p e r t u r e   and  a  

s h i f t a b l e   member  m o u n t e d   in  s a i d   h o l d e r   and  h a v i n g   a  l e n s  

m o v a b l e   i n t o   t h e   p a t h   of   s a i d   beam  to  c a u s e   s a i d   beam  t o  

p r o j e c t   in   a  p l a n e ;   (v)  s a i d   h o l d e r   member  i n c l u d e s   a  b o r e  

e x t e n d i n g   t r a n s v e r s e l y   to   s a i d   t h r o u g h   o p e n i n g ;   ( v i )   s a i d  

s h i f t a b l e   member  i s   a  b a r   s l i d a b l y   m o u n t e d   in  s a i d   b o r e ;  

( v i i )   s a i d   b a r   has   l o n g i t u d i n a l l y   s p a c e d   p o r t s   s e l e c t i v e l y  

a l i g n a b l e   w i t h   s a i d   a p e r t u r e   f o r   p a s s a g e   of  s a i d   b e a m  

t h e r e t h r o u g h ;   and  ( v i i i )   one  of  s a i d   p o r t s   has   a  rod  l e n s  

m o u n t e d   t h e r e i n   to   c h a n g e   s a i d   beam  to  a  p l a n e   of  l a s e r  

g e n e r a t e d   e n e r g y .  
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